). Here we used a two antiparallel ␤ strands connected to an ␣ helix with 100 base single-stranded poly(dC) as the substrate to a centrally located zinc ion bound to three conserved assay the minimum length of DNA required for cleavage histidines. Biochemical assays demonstrate that the by nuclease-ColE7. We found that a small oligonucleozinc ion in the HNH motif is involved in structural stabilitide, of length less than 7 bases, was left uncleaved (see zation with regards to ColE7, we used a zymogram method to 1994), and the Holliday junction-specific phage T4 endomeasure the RNase activity of nuclease-ColE7. Yeast nuclease VII (Raaijmakers et al., 1999) . The crystal structotal RNA containing both single-stranded and doubleture of Vvn (Li et al., 2003) , which belongs to a new stranded RNA were used as substrates which were susfamily of nonspecific extracellular nucleases, also shows pended in an electrophoresis gel for enzyme cleavage. an active site with a topology similar to that of HNH motif.
The RNA was digested by nuclease-ColE7 and RNase Moreover, the apoptotic endonucleases, including DEF40/ A (positive control) but not by DNase I (negative control) CAD which contains a region homologous to the HNH at their respective positions in the gel (see Figure 2C ). motif (Walker et al., 2002), and endoG (Li et al., 2001) Therefore, this experiment confirms that nuclease-ColE7 which shares sequence homology in the active site to indeed contains RNase activity. that of Serratia nuclease, might also bear a similar topology of active site to that of ColE7. Therefore, a structural study of how DNA is recognized by the HNH protein Structure Determination and Overall Structure may address the mode of DNA interactions, not only for
The nuclease domain of ColE7 containing residues 444-proteins in the HNH family but also for the ones in a 576 was cocrystallized with the duplex DNA with a palinvariety of endonuclease families. Here we report the dromic sequence of 5Ј-GCGATCGC-3Ј. To avoid digescrystal structure of the endonuclease domain of ColE7 tion of DNA, EDTA was added into the crystallization in complex with an 8 bp duplex DNA at a resolution of solution to remove the divalent metal ion required for 2.5 Å . This structure shows for the first time how an enzyme activity (Ku et al., 2002) . The apo-enzyme/DNA HNH family protein interacts with duplex DNA and reprecomplex crystallized in monoclinic P2 1 space group, sents an example of nonspecific recognition between diffracting X-rays to a resolution of 2.5 Å using synchroproteins and DNA. tron radiations. The structure was solved by molecular replacement using the crystal structure of nucleaseResults . This view is rotated 180Њ horizontally to that of (A). The zinc ion is displayed as a yellow sphere, which is bound to the three histidine residues (His545, His569, and His573) and the HPO 4 Ϫ2 in the holo-enzyme. The HPO 4 Ϫ2 is located closely to the P4 phosphate group in the DNA octamers. Therefore, in the presence of zinc ion, the scissile phosphate, presumably the P4 phosphate, likely binds to the zinc ion in the HNH motif. I-PpoI binds DNA site specifically as a homodimer, whereas Vvn and nuclease-ColE7 bind DNA in a seecule is not observed in the complex structure, likely because an apo-enzyme without a metal ion cofactor quence-independent manner as a monomer. This leads to the question whether the ␤␤␣-metal motif in these but not a holo-enzyme is used for the structural study here. The complex structure also supports the suggesproteins binds DNA in a similar mode, considering that they share no sequence identity but only structural hotion that the zinc ion may bind to the scissile phosphate and stabilize the phosphoanion transition state during mology in a small region in the active site. Superimposition of only the HNH motif in nuclease-ColE7/DNA, with hydrolysis (Sui et al., 2002) . DNA at minor grooves in a similar manner but also bend Table 1. HMU-bacteriophages have similar group I introns with highly divergent open reading frames. Nucleic Acids Res. 22, 3715-3721.
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